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DESCRIPTION

EMMA Mobile1-S (EM1-S) (uPD77630A) is a multimedia processor for mobile applications that integrates a logic chip
incorporating a CPU and DSP, in one package.

As multimedia processor functions, EM1-S incorporates one CPU (ARM1176JZF-STM) and one DSP (SPXK701),
achieving high-speed, power-efficient application processing. EM1-S also incorporates image processors with various
functions to accelerate image processing.

Various power save modes enable the power to be controlled according to application processing. Moreover, power
consumption can be reduced during standby by using sequences independent from the system.

FEATURES

O CPU: ARM1176JZF-S (Max. 500 MHz, I-cache: 32 KB, D-cache: 32 KB)
DSP: SPXK701 (Max. 500 MHz, I-cache: 32 KB, D-cache: 32 KB)
DMA controller: Memory <> memory and memory <> peripheral interface
Timers: General-purpose timers, watchdog timer (WDT)
Image processing

¢ Image processor (resizing, filtering, etc.)

¢ Image rotator (0°, 90°, 180°, 270°)

¢ Graphics DMA (ROP and FILL)

¢ Image composer (LCD output image synthesis)
O H.264/MPEG-4 AVC accelerator application performance

¢ H.264/MPEG-4 AVC Encode/Decode: D1 30 fps

O Peripheral interfaces

O O OO

e Memory interface: External bus interface (16 bits: Flash memory, etc.)
Mobile DDR SDRAM interface (32bit)

e Serial interfaces: UART, 12C, audio/voice, SPI, IrDA

e SD card interface

¢ Image-related interfaces: LCD interface, terrestrial digital TV interface (DTV),
ITU-R.BT656 interface (NTS), camera interface

e General-purpose /O interface

e USB interface

O Power supply voltage
e Core power supply : V (1.2 V system : 1.1V — 1.3V)
e |O power supply : VIO18 (1.8 V system : 1.7V — 1.9V), VIO3 (3 V system : 2.7V — 3.6V)

Order Information
Order name Package
u PD77630AF1-ENZ-A 481-pin FPBGA (12.7mm X 12.7mm)
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EMMA Mobile1-S
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EMMA Mobile1-S

PIN LAYOUT

481-pin fine-pitch BGA package (12.7 x 12.7 mm)
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EMMA Mobile1-S

Pin Assignment

(1/5)

Pin No. Type Pin Name Pin No. Type Pin Name Pin No. Type Pin Name
A1 O G B15 O G D5 D URTO_CTSB
A2 0 G B16 D JTO_TMS D6 O G
A3 u G B17 A DET1 D7 g VIO3
Ad D PWMO B18 J LCD_HSYNC D8 D SP0_SO
A5 D URTO_SRIN B19 O G D9 D PMO_SEN
A6 0 G B20 0 Vv D10 C IIC_SCL
A7 u \ B21 u VIO18 D11 g VA1
A8 C PMO_CLK B22 J LCD_G1 D12 E BOOTSEL2
A9 B C32K B23 O G D13 D GIO_P3
A10 O VA2 B24 O G D14 O VIO3
A11 u G C1 u G D15 U G
A12 O VA3 Cc2 D DTV_DATA D16 D JTO_TDO
A13 O \Y C3 D URT2_SRIN D17 C JTO_TRSTB
A14 O VIO3 C4 D URT2_RTSB D18 J LCD_ENABLE
A15 0 G C5 D URTO_RTSB D19 J LCD_B4
A16 D REFCLKO C6 O G D20 J LCD_B1
A17 z 0OSC12M_CKO c7 O VIO3 D21 J LCD_G4
A18 z OSC12M_CKI C8 D SPO_SI D22 J LCD_R5
A19 0 G C9 Cc 1IC2_SCL D23 J LCD_R4
A20 O \Y c10 C IIC_SDA D24 J LCD_PXCLK
A21 O VIO18 Cc11 O VA1 E1 O \Y
A22 O G C12 E BOOTSEL1 E2 O \Y

A23 u G C13 D GIO_P2 E3 g VIO18

A24 O G c14 O VIO3 E4 O VIO18

B1 O G C15 O G E5 D GIO_P6

B2 0 G Cc16 D JTO_TDI E6 D GIO_P5

B3 D URT2_SOUT Cc17 D JTO_RTCK E7 D GIO_P4

B4 D PWM1 c18 J LCD_VSYNC ES8 D SP0_CS2

B5 D URTO_SOUT Cc19 J LCD_B3 E9 D SP0_CS0

B6 0 G C20 J LCD_BO E10 D PMO_SI

B7 u \ C21 J LCD_G3 E11 R TE2

B8 D SP0O_CLK C22 J LCD_G2 E12 E BOOTSEL3

B9 C IIC2_SDA C23 J LCD_GO E13 E BOOTSELO

B10 O VA2 C24 O G E14 D GIO_PO

B11 u G D1 C DTV_BCLK E15 g G

B12 O VA3 D2 D DTV_PSYNC E16 C JTO_TCK

B13 O \Y D3 D DTV_VLD E17 N TESTRSTB

B14 O VIO3 D4 D URT2_CTSB E18 M TRSTB
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EMMA Mobile1-S

(2/5)

Pin No. Type Pin Name Pin No. Type Pin Name Pin No. Type Pin Name

E19 J LCD_B5 H14 GIO_P1 K12 d G

E20 J LCD_B2 H15 g G K13 u G

E21 J LCD_G5 H16 J DEBUG_EN K14 g G

E22 J LCD_R3 H17 E UTEST K15 o G

E23 J LCD_R2 H20 M ABO_CSBO K16 d G

E24 J LCD_R1 H21 g G K17 u

F1 O G H22 O G K20 M, ABO_A24

F2 O G H23 - G K21 M ABO_A23

F3 O G H24 - G K22 M ABO_A22

F4 a G J1 D NTS_DATA1 K23 M ABO_A21

F5 D GIO_P7 J2 D NTS_DATA2 K24 M ABO_A20

F6 O G J3 D NTS_DATA3 L1 D SD1_DATA1

F20 J LCD_RO J4 D NTS_DATA4 L2 D SD1_DATA2

F21 M ABO_CSB3 J5 D NTS_DATA6 L3 D SD1_DATA3

F22 M AB0O_CSB2 J8 O L4 D SD0_CMD

F23 O J9 O G L5 D SDO0_DATAO

F24 0 \ J10 O G L8 g

G1 0 G J1 U G L9 u G

G2 O G J12 O G L10 d G

G3 O G J13 O G L1 o G

G4 O J14 O G L12 d G

G5 D GIO_P8 J15 U G L13 u G

G20 M ABO_CSB1 J16 O G L14 g G

G21 O G J17 O G L15 o G

G22 0 G J20 M ABO_WAIT L16 d G

G23 0 G J21 M ABO_BEN1 L17 u

G24 O G J22 M ABO_BENO L20 M ABO_A19

H1 C NTS_CLK J23 M ABO_A26 L21 d \Y

H2 D NTS_VS J24 M ABO_A25 L22 d \Y

H3 D NTS_HS K1 C SD1_CKI L23 u VIO18

H4 D NTS_DATAO K2 D SD1_CMD L24 g VIO18

H5 D NTS_DATA5 K3 D SD1_CKO M1 d VIO3

H8 D SPO_CS1 K4 D SD1_DATAO M2 d VIO3

H9 D PMO0_SO K5 D NTS_DATA7 M3 u VIO3

H10 D ERR_RST_REQB K8 O G M4 g VIO3

H11 O G K9 O G M5 D SDO_DATA1

H12 Q TE1 K10 O G M8 d G

H13 Cc A_RESETB K11 O G M9 d G
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EMMA Mobile1-S

(3/5)

Pin No. Type Pin Name Pin No. Type Pin Name Pin No. Type Pin Name

M10 O G P8 O G T4 D SD2_DATA2

M11 u G P9 u G T5 D GIO_P10

M12 O G P10 O G T8 O G

M13 O G P11 D G 9 = G

M14 O G P12 O G T10 0 G

M15 u G P13 u G T u G

M16 O G P14 O G T12 K DDR_CSB1

M17 O P15 O G T13 K DDR_CKE1

M20 M ABO_A18 P16 O G T14 0 G

M21 u P17 u T15 0 G

M22 O G P20 M ABO_WRB T16 O G

M23 O G P21 M ABO_RDB T17 O G

M24 O G P22 P ABO_AD15 T20 P ABO_ADS8

N1 g G P23 P ABO_AD14 T21 P ABO_AD7

N2 O G P24 P ABO_AD13 T22 P ABO_AD6

N3 O G R1 C SDO_CKI T23 P ABO_AD5

N4 O G R2 D SDO_DATA2 T24 P ABO_AD4

N5 u G R3 D SDO_DATA3 U1 a

N8 O G R4 D SD2_CMD U2 O \Y

N9 O G R5 D GIO_P9 U3 O \Y

N10 O G R8 O U4 0 \Y

N11 u G R9 u G us u \Y

N12 O G R10 O G us O G

N13 O G R11 O G u9 O G

N14 O G R12 O G u10 0 G

N15 u G R13 O G u11 0

N16 O G R14 O G u12 K DDR_WEB

N17 O R15 O G u13 K DDR_RASB

N20 M ABO_A17 R16 O G u14 K DDR_CSBO

N21 u R17 u u15 K DDR_CKEO

N22 O G R20 P ABO_AD12 u16 K DDR_CASB

N23 O G R21 P ABO_AD11 u17 O G

N24 O G R22 P ABO_AD10 u20 P ABO_AD3

P1 u G R23 P ABO_AD9 u21 a \Y

P2 O G R24 J ABO_CLK u22 O \Y

P3 O G T1 D SD0_CKO u23 O VIO18

P4 O G T2 D SD2_DATAOQ u24 O VIO18

P5 O G T3 D SD2_DATA1 V1 O G
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EMMA Mobile1-S

(4/5)
Pin No. Type Pin Name Pin No. Type Pin Name Pin No. Type Pin Name

V2 d G Y21 P ABO_ADO AB12 K DDR_DATA10

V3 u G Y22 G ABO_ADV AB13 K DDR_DATA7

V4 g G Y23 G USB_STP AB14 K DDR_DATA3

V5 o Y24 G USB_CLK AB15 o G

V20 P ABO_AD2 AA1 Cc SD2_CKI AB16 K DDR_A13

V21 g AA2 D SD2_DATA3 AB17 K DDR_A9

V22 g G AA3 K DDR_DATA29 AB18 g VIO18

V23 o G AA4 K DDR_DATA27 AB19 o G

V24 g G AA5 K DDR_DATA25 AB20 K DDR_A2

W1 u G AAB u G AB21 G USB_DATA4

W2 g G AAT7 K DDR_DATA21 AB22 G USB_DIR

W3 o G AA8 K DDR_DATA18 AB23 G USB_DATA3

W4 d G AA9 K DDR_DATA15 AB24 d G

W5 K DDR_DATA23 AA10 g G AC1 u G

W20 P ABO_AD1 AA11 g \Y AC2 g G

w21 d G AA12 K DDR_DATA9 AC3 K DDR_DATA31

W22 d G AA13 K DDR_DATA6 AC4 K DDR_DQM3

W23 u G AA14 K DDR_DATA2 AC5 u \

W24 g G AA15 g G AC6 g G

Y1 d VIO3 AA16 K DDR_BAO AC7 d VIO18

Y2 d VIO3 AA17 K DDR_A10 AC8 K DDR_DQM2

Y3 u VIO3 AA18 u VIO18 AC9 K DDR_DQM1

Y4 g VIO3 AA19 g G AC10 g G

Y5 K DDR_DATA24 AA20 K DDR_A3 AC11 o VIO18

Y6 K DDR_DATA22 AA21 G USB_DATA7 AC12 K DDR_DATA11

Y7 K DDR_DATA20 AA22 G USB_DATA6 AC13 K DDR_DQMO

Y8 K DDR_DATA17 AA23 G USB_DATA5 AC14 K DDR_DATA14

Y9 K DDR_DATA14 AA24 G USB_NXT AC15 o G

Y10 K DDR_DATA13 AB1 d G AC16 K DDR_A12

Y11 g \ AB2 D SD2_CKO AC17 K DDR_AS8

Y12 K DDR_DATA8 AB3 K DDR_DATA30 AC18 g \Y

Y13 K DDR_DATA5 AB4 K DDR_DATA28 AC19 d G

Y14 K DDR_DATA1 AB5 K DDR_DATA26 AC20 K DDR_A1

Y15 K DDR_DATAO AB6 u G AC21 G USB_DATA1

Y16 K DDR_BA1 AB7 d VIO18 AC22 G USB_DATA2

Y17 K DDR_A11 ABS8 K DDR_DATA19 AC23 d G

Y18 K DDR_A6 AB9 K DDR_DATA16 AC24 d G

Y19 K DDR_A5 AB10 u G AD1 u G

Y20 K DDR_A4 AB11 u VIO18 AD2 u G
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EMMA Mobile1-S

(5/5)

Pin No. Type Pin Name

AD3 O G

AD4 K DDR_DQS3

AD5 O \Y

AD6 O G

AD7 O VIO18

AD8 K DDR_DQS2

AD9 K DDR_DQsSH1

AD10 O G

AD11 O VIO18

AD12 K DDR_DATA12

AD13 K DDR_DQSO

AD14 K DDR_MCLKB

AD15 O G

AD16 K DDR_MCLK

AD17 K DDR_A7

AD18 O \Y

AD19 O G

AD20 K DDR_AOQ

AD21 G USB_DATAO

AD22 O G

AD23 O G

AD24 O G
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EMMA Mobile1-S

1. PIN FUNCTIONS

1.1 Pin Configuration

<—| DDR_MCLK BOOTSEL[3:0] 4&\
<=—| DDR_MCLKB
2 DET1 |e—
DDR_CKE[1:0] A_RESETB |<mmm
2 C32K [ > System interface
| DDR_CSB[1:0] REFCLKO [memet-
< DDR_WEB PLL2OUT frmmd
<—{ DDR_RASB ERR_RST_REQB f—p
DDR interface <+ DDR_CASB OSC12M_CKI |t
) OSC12M_CKO [/
<~—| DDR_BA[1:0]
14 ABO_CLK [
<==| DDR_A[13:0] 16
4 ABO_AD[15:0] |<=>
<==| DDR_DQM][3:0] 0
4 ABO_AR6:17] I8
<=>| DDR_DQS[3:0] :
! ABO_BEN[1:0] AZQ External bus interface
DDR_DATA31[31:0] 4
ABO_CSB([3:0] [
Noice | <=>| PMx_CLK ABO_WAIT |¢=—
Audio/Voice interface PMx SEN ABO_WRB >
xd 001 =—>| PMx S| ABO_RDB e
<—| PMx_SO ABO_ADV frp-
<—>| SPx_CLK EM1-S LCD_PXCLK [mmm
—>| SPx_SI 6
SPl interface <—| SPx_SO LCD_R[5:0] —
x0 002 3 . 6
SP0_CS[2:0] LCD_GI0 = 4 | oD interface
6 6
<~<| sP1_CS[5:0] LCD_B[5:0] [==>
< SP2 CSO LCD_HSYNC |—>
- LCD_VSYNC [t
—| DTV_BCLK LCD_ENABLE ==/
Terrestrial digital TV interface =—>| DTV_DATA
—>»| DTV_PSYNC USB_CLK |¢mm
—>| DTV_VLD s
USB_DATA[7:0] fea
=—>| NTS_CLK USB_DIR jtm .
ITU-R BT.656 interf NSV USB STP |—p (" 158 Mertace
R B1.650 Intertace <—{ NTS_HS USB_NXT jgmmm
s USB_WAKEUP |—>
<= NTS_DATA[7:0] USB_PWR_FAULTZ e )
) <—{ SDx_CKO IIC_SCL fe—>
SD interface <—>| sDx_CcMD ICZSDA fe=> 1 |C interface
1IC2_SCL |e=b
ooo2 4 -
X SDx_DATA[3:0] 1IC2_SDA |e=—b
—>| SDx_CKI
URTX_SRIN |<¢=—
<—| CAM_SCLK URTX_SOUT [meed- )
4 URTO_CTSB |a=m )L(JSE-'D- 'Z”terface
. *P CAM_YUV[7:0] URTO_RTSB  fr
CAMERA interface - URT2_RTSB f—p
- Sﬁmf\,ﬁ URT2_CTSB |e—
\—>| cam_cLki PWMX oy %\’(’)"'D'Te”ace
<—| NAND_ALE clo_Pi117:0] [  General purpose 110 interface
<—| NAND_CLE
8 MWI_SK |-
NAND_D[7:0] MWI_S| |e=— % MICROWIRE interface
NAND interface <—| NAND_OE MWI_SO |—>
<= NAND_WE MWI_CS [—>
4
=—>>| NAND_RB[3:0] UTEST |
4 TESTRSTB |¢—
<> NAND_CE[3:0] TRSTE = > Test pins
(—>| DEBUG_EN B
—| JT0_TCK TEZ [
—>| JTO_TRSTB
JTAG pins < =—>| JTO_TMS
=—| JTO_TDI
<—| JTO_TDO
<=1 JTO_RTCK
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EMMA Mobile1-S

1.2 Pin Functions

% The input buffer type puts string and is made the Pin number. It isn’t always parallel with the Pin name indicated

on alternate Pin function.

(1) Boot select signals (VIO18)

Pin Name Pin No. 1’0 Function Alternate Pin Type |Handling When
Function Not Used

BOOTSEL3 E12 Input Boot mode selection 3 - E -

BOOTSEL2 D12 Input Boot mode selection 2 - E -

BOOTSEL1 Cc12 Input Boot mode selection 1 - E -

BOOTSELO E13 Input Boot mode selection 0 - E -

(2) System control signals (VIO3/VIO18)
Pin Name Pin No. 110 Function Alternate Pin Type |Handling When
Function Not Used

DET1 B17 Input Power-on reset - A u.

A_RESETB H13 Input System reset - C u.

C32K A9 Input Reference clock (32.768 kHz) - B 0.

REFCLKO A16 Output | Reference clock PLL2OUT D Leave open.
OSC12M_OUT

PLL2OUT A16 Output | Internal PLL2 output REFCLKO D Leave open.
OSC12M_OUT

OSC12M_OUT A16 Output | Internal OSC output REFCLKO D Leave open.
PLL2OUT

ERR_RST_REQB H10 Output | Error reset request - Leave open.

0SC12M_CKI “°™& [ A18 Input 0OSC XT1 - Leave open.

0SC12M_CKO "°™® [ A17 Output | OSC XT2 - Leave open.

Note VIO18

R19DS0027EJ0600 Rev.6.0 Page 11 of 61
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EMMA Mobile1-S

(3) External bus interface signals (VIO18)

Pin Name Pin No. 110 Function Alternate Pin Type [Handling When
Function Not Used
ABO_CLK R24 Output Clock GIO_P11 J Leave open.
NTS_CLK
ABO_ADI[15:0] P22, P23, P24, 110 Data GIO_P[27:12] P Leave open.
R20, R21, R22,
R23, T20, T21,
T22,T23, T24,
U20, V20, W20,
Y21
ABO_A[26:20] J23, J24, K20, K21, | Output Address GIO_P[37:31] M Leave open.
K22, K23, K24 ABO_A[10:4]
ABO_A[19:17] L20, M20, N20 Output Address GIO_P[30:28] M Leave open.
NTS_DATA[2:0]
ABO_A[3:1]
ABO_A[10:4] J23, J24, K20, K21, | Output Address GIO_P[37:31] M Leave open
K22, K23, K24 ABO_A[26:20]
ABO_A[3:1] L20, M20, N20 Output Address GIO_P[30:28] M Leave open
NTS_DATA[2:0]
ABO_A[19:17]
ABO_BEN[1:0] J21, J22 Output Byte enable GIO_P[47:46] M Leave open.
ABO_CSB3 F21 Output Chip select GIO_P45 M Leave open.
NTS_HS
ABO_CSB2 F22 Output Chip select GIO_P44 M Leave open.
NTS_VS
ABO_CSB1 G20 Output Chip select GIO_P43 M Leave open.
NTS_DATA7
ABO_CSBO H20 Output Chip select GIO_P42 M Leave open.
NTS_DATA6
ABO_WAIT J20 Input Wait GIO_P41 M Leave open.
NTS_DATA5
ABO_WRB P20 Output Write strobe GIO_P40 M Leave open.
NTS_DATA4
ABO_RDB P21 Output Read strobe GIO_P39 M Leave open.
NTS_DATA3
ABO_ADV Y22 Output Address enable GIO_P38 G Leave open.

R19DS0027EJ0600 Rev.6.0
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EMMA Mobile1-S

(4) DDR interface signals (VIO18)

Pin Name Pin No. lfe} Function Alternate Pin Type Handling
Function When Not
Used
DDR_MCLK AD16 Output Clock o K Leave open.
DDR_MCLKB AD14 Output Clock a K Leave open.
DDR_CKE[1:0] T13, U15 Output Clock enable u K Leave open.
DDR_CSBJ1:0] T12, U14 Output Chip select g K Leave open.
DDR_WEB u12 Output Write enable o K Leave open.
DDR_RASB uU13 Output RAS a K Leave open.
DDR_CASB u16 Output CAS u K Leave open.
DDR_BA[1:0] Y16, AA16 Output Bank address g K Leave open.
DDR_A[13:0] AB16, AC16, Y17, Output Address o K Leave open
AA17,AB17,AC17,
AD17,Y18, Y19, Y20,
AA20, AB20, AC20,
AD20
DDR_DQMI[3:0] AC4, AC8, AC9, AC13 Output Write data mask a Leave open
DDR_DQS[3:0] AD4, AD8, AD9, AD13 110 Data strobe Leave open
DDR_DATA[31:0] AC3, AB3, AA3, AB4, 110 R/W data Leave open
AA4, AB5, AAS5, Y5,
W5, Y6, AA7, Y7,
ABS8, AA8, Y8, AB9,
AA9, Y9, Y10, AD12,
AC12,AB12, AA12,
Y12, AB13, AA13,
Y13, AC14, AB14,
AA14,Y14,Y15
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EMMA Mobile1-S

(5) Audio interface signals (VIO3)

Pin Name Pin No. 110 Function Alternate Pin Type |Handling When
Function Not Used
PMO_CLK A8 1/0 PCMO clock (default input) - Leave open.
PMO_SEN D9 1/0 PCMO frame synchronization (default - Leave open.
input)
PMO_SI E10 Input PCMO data GIO_P87 Leave open.
PM0O_SO H9 Output | PCMO data - Leave open.
PM1_CLK H1 1/0 PCM1 clock (default input) GIO_P72 Leave open.
NTS_CLK
PM1_SEN H5 1/0 PCM1 frame synchronization (default | GIO_P80 D Leave open.
input) NTS_DATA5
SP1_CS4
PM1_SI J5 Input PCM1 data GIO_P81 D Leave open.
NTS_DATA6
SP1_CS5
PM1_SO K5 Output | PCM1 data GIO_P82 D Leave open.
NTS_DATA7
(6) Camera interface signals (VIO3)
Pin Name Pin No. 110 Function Alternate Pin Function Type [Handling When
Not Used
CAM_SCLK E6 Output | Camera clock GIO_P5 D Leave open.
CAM_CLKI K1 Input Camera interface GIO_P92, SD1_CKI C Leave open.
CAM_YUV7 L1 Input Camera interface SD1_DATA1 D Leave open.
CAM_YUV6 K4 Input Camera interface SD1_DATAO D Leave open.
CAM_YUV5 K2 Input Camera interface SD1_CMD D Leave open.
CAM_YUV4 J4 Input Camera interface NTS_DATA4, SP1_CS3 D Leave open.
GIO_P79
CAM_YUV3 J3 Input Camera interface NTS_DATA3, SP1_CS2 D Leave open.
GIO_P78
CAM_YUV2 J2 Input Camera interface NTS_DATA2, SP1_CS1 D Leave open.
GIO_P77
CAM_YUV1 J1 Input Camera interface NTS_DATA1, SP1_CS0 D Leave open
GIO_P76
CAM_YUVO H4 Input Camera interface NTS_DATAO, SP1_SO D Leave open
GIO_P75
CAM_HS L3 Input Camera interface SD1_DATA3 Leave open
CAM_VS L2 Input Camera interface SD1_DATA2 Leave open
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(7) SPlinterface signals (VIO3)

Pin Name Pin No. 110 Function Alternate Pin Type ([Handling When
Function Not Used
SP0_CLK B8 1/0 SPIO0 clock output MWI_SK D Leave open.
SPO_SI C8 Input SPIO data MWI_SI D Leave open.
SP0_SO D8 Output | SPIO data MWI_SO D Leave open.
SP0_CSO0 E9 1/0 SPIO chip select MWI_CS D Leave open.
SP0_CS[2:1] E8, H8 Output | SPIO chip select GIO_P[49:48] D Leave open.
SP1_CLK H2 lfe} SPI1 clock input GIO_P73 D Leave open.
NTS_VS
SP1_SI H3 Input SPI1 data GIO_P74 D Leave open.
NTS_HS
SP1_SO H4 Output | SPI1 data GIO_P75 D Leave open.
NTS_DATAO
CAM_YUVO
SP1_CS5 J5 Qutput | SPI1 chip select GIO_P81 D Leave open.
NTS_DATA6
PM1_SI
SP1_CS4 H5 Output | SPI1 chip select GIO_P80 D Leave open.
NTS_DATA5
PM1_SEN
SP1_CS[3:1] J4, J3, J2 | Output | SPI1 chip select GIO_P[79:77] D Leave open.
NTS_DATA[4:2]
CAM_YUV[4:2]
SP1_CSO0 J1 1/0 SPI1 chip select GIO_P76 D Leave open.
NTS_DATA1
CAM_YUV1
SP2_CLK D1 1/0 SPI2 clock input DTV_BCLK C Leave open.
SP2_SI Cc2 Input SPI2 data DTV_DATA D Leave open.
SP2_SO D2 Output | SPI2 data DTV_PSYNC D Leave open.
SP2_CS0 D3 1/0 SPI2 chip select DTV_VLD D Leave open.
(8) Terrestrial digital TV interface signals (VIO3)
Pin Name Pin No. 1/0 Function Alternate Pin Type [Handling When
Function Not Used
DTV_BCLK D1 Input Clock SP2_CLK C Leave open.
DTV_DATA Cc2 Input YUV data SP2_SI D Leave open.
DTV_PSYNC D2 Input Vertical synchronization SP2_SO D Leave open.
DTV_VLD D3 Input Horizontal synchronization SP2_CS0 D Leave open.

R19DS0027EJ0600 Rev.6.0
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(9) LCD interface signals (VIO18)
Pin Name Pin No. 110 Function Alternate Pin Type [Handling When
Function Not Used
LCD_PXCLK D24 Output Pixel clock GIO_P50 J Leave open.
LCD_R[5:0] D22, D23, E22, Output Red data GIO_P[56:51] J Leave open.
E23, E24, F20
LCD_GI5:0] E21, D21, C21, Output Green data GIO_P[62:57] J Leave open.
C22,B22, C23
LCD_BJ5:0] E19, D19, C19, Output Blue data GIO_P[68:63] J Leave open.
E20, D20, C20
LCD_HSYNC B18 Output Horizontal GIO_P69 J Leave open.
synchronization
LCD_VSYNC Cc18 Output Vertical synchronization | GIO_P70 J Leave open.
LCD_ENABLE D18 Output Data enable GIO_PT71 J Leave open.
(10) USB interface signals (VIO18/VIO3)
Pin Name Pin No. 1/0 Function Alternate Pin Type |Handling When
Function Not Used
USB_CLK Y24 Input Clock GIO_P96 G Leave open.
USB_DATA[7:0] AA21, AA22, |1/O USB data GIO_P[104:97] Leave open.
AA23, AB21,
AB23, AC22,
AC21, AD21
USB_DIR AB22 Input USB DIR input GIO_P105 G Leave open.
USB_STP Y23 Output USB STOP output GIO_P106 G Leave open.
USB_NXT AA24 Input USB NXT input GIO_P107 G Leave open.
USB_WAKEUP NOTE H14 Output Suspend wakeup GIO_P1 D Leave open.
USB_PWR_FAULT
USB_PWR_FAULT “°™® | H14 Input Power fault GIO_P1 D | Leave open.
USB_WAKEUP
Note VIO3
i&ggg’()gSZ;EJOGOO Rev.6.0 ;{ENESAS Page 16 of 61




EMMA Mobile1-S

(11) ITU-R BT.656 interface signals (VIO3)

Pin Name Pin No. /0 Function Alternate Pin Function Type [Handling When
Not Used
NTS_CLK H1 Input Clock GIO_P72, PM1_CLK C Leave open.
R24 N ABO_CLK, GIO_P11 J Leave open.
NTS_VS H2 Output | Vertical synchronization GIO_P73, SP1_CLK D Leave open.
F22 N ABO_CSB2, GIO_P44 M Leave open.
NTS_HS H3 Output | Horizontal synchronization GIO_P74, SP1_SI D Leave open.
F21 Noe AB0O_CSB3, GIO_P45 M Leave open
NTS_DATA7 K5 Output | NTSC data GIO_P82, PM1_SO D Leave open.
G20 N ABO_CSB1, GIO_P43 M Leave open
NTS_DATA6 J5 Output | NTSC data GIO_P81, SP1_CS5 D Leave open.
PM1_SI
H20 Nt ABO_CSBO0, GIO_P42 M Leave open.
NTS_DATA5 H5 Output | NTSC data GIO_P80, SP1_CS4 Leave open.
PM1_SEN
J20 e ABO_WAIT, GIO_P41 Leave open
NTS_DATA4 J4 Output | NTSC data GIO_P79, SP1_CS3 D Leave open.
CAM_YUV4
p20 Nt ABO_WRB, GIO_P40 Leave open
NTS_DATA3 J3 Output | NTSC data GIO_P78, SP1_CS2 D Leave open.
CAM_YUV3
p2q Nete ABO_RDB, GIO_P39 Leave open.
NTS_DATA2 J2 Output | NTSC data GIO_P77, SP1_CS1 D Leave open.
CAM_YUV2
L20 "ot ABO_A3, ABO_A19, M Leave open
GIO_P30
NTS_DATA1 J1 Output | NTSC data GIO_P76, SP1_CS0 D Leave open.
CAM_YUV1
M20 o ABO_A2, ABO_AT18, M Leave open
GIO_P29
NTS_DATAOQ H4 Output | NTSC data GIO_P75, SPI_SO D Leave open.
CAM_YUVO
N20 Nt ABO_A1,. ABO_A17, M Leave open
GIO_P28
Note VIO18
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(12) lIC interface signals (VIO3)

Pin Name Pin No. 110 Function Alternate Pin Function Type [Handling When

Not Used

IIC_SCL D10 Qutput | Serial clock input GIO_P83 C Leave open.

IIC_SDA c10 I/0 Serial data input GIO_P84 C Leave open.

IIC2_SCL C9 Output | Serial clock input - C Leave open.

IIC2_SDA B9 1/0 Serial data input - C Leave open.

(13) UART interface signals (VIO3)
Pin Name Pin No. 1/0 Function Alternate Pin Type [Handling When

Function Not Used

URTO_SRIN A5 Input Serial data - Leave open.

URTO_SOUT B5 Output | Serial data - Leave open.

URTO_CTSB D5 Input Data transmission/reception ready in | GIO_P85 Leave open.
destination device URT1_SRIN

URTO_RTSB C5 Output | Data transmission/reception ready GIO_P86 D Leave open.
URT1_SOUT

URT1_SRIN D5 Input Serial data GIO_P85 D Leave open.
URTO0_CTSB

URT1_SOUT C5 Output | Serial data GIO_P86 D Leave open.
URTO_RTSB

URT2_SRIN C3 Input Serial data GIO_P108 Leave open.

URT2_SOUT B3 Output | Serial data GIO_P109 Leave open.

URT2_CTSB D4 Input Data transmission/reception ready in | GIO_P110 Leave open.

destination device
URT2_RTSB C4 Output | Data transmission/reception ready GIO_P111 D Leave open.
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(14) Memory card interface signals (VIO3)

Pin Name Pin No. 1’0 Function Alternate Pin Type |Handling When

Function Not Used
SDO_CKO T Output | Clock g Leave open.
SDO_CMD L4 1/0 Command response u Leave open.
SDO_DATA[3:1] R3, R2, 110 Data GIO_P[90:88] Leave open.

M5
SDO_DATAO L5 I/0 Data g D Leave open.
SDO_CKI R1 Input Loop back GIO_P91 C Leave open.
SD1_CKO K3 Output | Clock - D Leave open.
SD1_CMD K2 1/0 Command response CAM_YUV5 D Leave open.
SD1_DATA3 L3 I/10 Data CAM_HS D Leave open.
SD1_DATA2 L2 I/O Data CAM_VS D Leave open.
SD1_DATA1 L1 1/0 Data CAM_YUV7 D Leave open.
SD1_DATAO K4 I/0 Data CAM_YUV6 D Leave open.
SD1_CKI K1 Input Loop back GIO_P92 C Leave open.
CAM_CLKI
SD2_CKO AB2 Output | Clock GIO_P112 Leave open.
SD2_CMD R4 1/0 Command response GIO_P113 Leave open.
SD2_DATA[3:0] AA2, T4, | I/O Data GIO_P[117:114] Leave open.
T3, T2
SD2_CKI AA1 Input Loop back GPIO_P93 C Leave open.
(15) PWM interface signals (VIO3)
Pin Name Pin No. /0 Function Alternate Pin Type [Handling When

Function Not Used
PWMO A4 Output | PWM output GIO_P9%4 Leave open.
PWM1 B4 Output | PWM output GIO_P95 Leave open.
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(16) General-purpose I/O interface signals (VIO18 / VIO3)

(1/3)
Pin Name Pin No. 1/10 Function Alternate Pin Type |Handling When
Function Not Used
GIO_P[117:114] AA2, T4, T3, T2 | I/O General-purpose 10 SD2_DATA[3:0] D Leave open.
GIO_P113 R4 I/0 General-purpose 10 SD2_CMD D Leave open.
GIO_P112 AB2 1/0 General-purpose 10 SD2_CKO D Leave open.
GIO_P111 C4 I/0 General-purpose |10 URT2_RTSB D Leave open.
GIO_P110 D4 I/0 General-purpose 10 URT2_CTSB D Leave open.
GIO_P109 B3 I/0 General-purpose 10 URT2_SOUT D Leave open.
GIO_P108 C3 I/0 General-purpose 10 URT2_SRIN D Leave open.
GIO_P107 "¢ AA24 110 General-purpose 10 USB_NXT G Leave open.
GIO_P106 "* Y23 I/0 General-purpose 10 USB_STP G Leave open.
GIO_P105 "°*° AB22 1/10 General-purpose 10 USB_DIR G Leave open.
GIO_P[104:97] " AA21, AA22, I/0 General-purpose 10 USB_DATA[7:0] G Leave open.
AA23, AB21,
AB23, AC22,
AC21, AD21
GIO_P96 N Y24 1’0 General-purpose 10 USB_CLK G Leave open.
GIO_P[95:94] B4, A4 I/0 General-purpose 10 PWM[1:0] D Leave open.
GIO_P93 AA1 I/0 General-purpose 10 SD2_CKI C Leave open.
GIO_P92 K1 I/0 General-purpose 10 SD1_CKI C Leave open.
CAM_CLKI
GIO_P91 R1 I/0 General-purpose 10 SDO_CKI C Leave open.
GIO_P[90:88] R3, R2, M5 I/O General-purpose 10 SDO_DATA[3:1] D Leave open.
GIO_P87 E10 I/0 General-purpose 10 PMO_SI D Leave open.
GIO_P86 C5 I/0 General-purpose 10 URTO_RTSB D Leave open.
URT1_SOUT
GIO_P85 D5 I/0 General-purpose 10 URTO_CTSB D Leave open.
URT1_SRIN
GIO_P84 Cc10 1/O General-purpose 10 1IC_SDA Leave open.
GIO_P83 D10 I/0 General-purpose 10 1IC_SCL Leave open.
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(2/3)
Pin Name Pin No. I/0 Function Alternate Pin Type |Handling When
Function Not Used
GIO_P82 K5 1/0 General-purpose 10 NTS_DATA7 D Leave open.
PM1_SO
GIO_P81 J5 I/O General-purpose 10 NTS_DATA6 D Leave open.
SP1_CS5
PM1_SI
GIO_P80 H5 1/0 General-purpose 10 NTS_DATAS5 D Leave open.
SP1_CS4
PM1_SEN
GIO_P[79:76] J4, J3, J2, 1 1/0 General-purpose 10 NTS_DATA[4:1] D Leave open.
SP1_CS[3:0]
CAM_YUVI[4:1]
GIO_P75 H4 1/0 General-purpose 10 NTS_DATAO D Leave open.
SP1_SO
CAM_YUVO
GIO_P74 H3 1/0 General-purpose 10 NTS_HS D Leave open.
SP1_SI
GIO_P73 H2 1/0 General-purpose 10 NTS_VS D Leave open.
SP1_CLK
GIO_P72 H1 1/0 General-purpose 10 NTS_CLK C Leave open.
PM1_CLK
GIO_P71 e D18 110 General-purpose 10 LCD_ENABLE J Leave open.
GIO_P70 e c18 I/O General-purpose 10 LCD_VSYNC J Leave open.
GIO_P69 N B18 I/0 General-purpose 10 LCD_HSYNC J Leave open.
GIO_P[68:63] Note E19, D19, C19, | I/O General-purpose 10 LCD_BJ5:0] J Leave open.
E20, D20, C20
GIO_P[62:57] ¢ E21, D21, C21, | /O General-purpose 10 LCD_G[5:0] J Leave open.
C22,B22,C23
GIO_P[56:51] ¢ D22, D23, E22, | I/O General-purpose 10 LCD_R[5:0] J Leave open.
E23, E24, F20
GIO_P50 N D24 110 General-purpose 10 LCD_PXCLK J Leave open.
GIO_P[49:48] " E8, H8 110 General-purpose |0 SP0_CS[2:1] D Leave open.
GIO_P[47:46] " J21,J22 I/0 General-purpose 10 ABO_BENI[1:0] M Leave open.
GIO_P45 N F21 1’0 General-purpose 10 ABO_CSB3 M Leave open.
NTS_HS
GIO_P44 N F22 110 General-purpose 10 ABQO_CSB2 M Leave open.
NTS_VS
GIO_p43 N G20 1/0 General-purpose 10 ABO_CSBH1 M Leave open.
NTS_DATA7
GIO_p42 e H20 I/O General-purpose 10 ABO_CSBO0 M Leave open.
NTS_DATA6
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(3/3)
Pin Name Pin No. I/0 Function Alternate Pin Type [Handling When
Function Not Used
GIO_P41 N J20 110 General-purpose 10 ABO_WAIT M Leave open.
NTS_DATA5
GIO_P40 N P20 1’0 General-purpose 10 ABO_WRB M Leave open.
NTS_DATA4
GIO_p3g "o P21 110 General-purpose |0 ABO_RDB M Leave open.
NTS_DATA3
GIO_p38 o Y22 I/O General-purpose 10 ABO_ADV G Leave open.
GIO_P[37:31] "¢ J23, J24, K20, |10 General-purpose |0 ABO_A[26:20] M Leave open.
K21, K22, K23, ABO_A[10:4]
K24
GIO_P[30:28] Note L20, M20, N20 | I/O General-purpose 10 ABO_A[19:17] M Leave open.
NTS_DATA[2:0]
ABO_A[3:1]
GIO_P[27:12] Note P22, P23, P24, | 1/O General-purpose 10 ABO_ADI[15:0] P Leave open.
R20, R21, R22,
R23, T20, T21,
T22,T23, T24,
u20, V20, W20,
Y21
GIO_P11 N R24 1’0 General-purpose 10 ABO_CLK J Leave open.
NTS_CLK
GIO_P[10:7] T5,R5,G5,F5 | 1/0 General-purpose 10 - D Leave open.
GIO_P6 E5 1/0 General-purpose 10 - D Leave open.
GIO_P5 E6 /0 General-purpose 10 CAM_SCLK D Leave open.
GIO_P4 E7 1/0 General-purpose 10 - D Leave open.
GIO_P[3:2] D13, C13 1/0 General-purpose 10 - D Leave open.
GIO_P1 H14 /0 General-purpose 10 USB_WAKEUP D Leave open.
USB_PWR_FAUL
T
GIO_PO E14 1/0 General-purpose 10 - D Leave open.

Note VIO18
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(17) MICROWIRE interface signals (VIO3)

Pin Name Pin No. 1’0 Function Alternate Pin Type |Handling When
Function Not Used
MWI_SK B8 Output | Clock SP0_CLK D Leave open.
MWI_SI C8 Input Data SPO_SI D Leave open.
MWI_SO D8 Output | Data SP0_SO D Leave open.
MWI_CS E9 Output | Chip select SP0_CSO0 D Leave open.
(18) JTAG signals (VIO18/ VIO3)
Pin Name Pin No. 110 Function Alternate Pin Type [Handling When
Function Not Used
DEBUG_EN M H16 Input JTAG - J Leave open.
JTO_TCK E16 Input JTAG - C Leave open.
JTO_TRSTB D17 Input JTAG - C Leave open.
JTO_TMS B16 Input JTAG - D Leave open.
JTO_TDI Cc16 Input JTAG - D Leave open.
JTO_TDO D16 Output | JTAG - D Leave open.
JTO_RTCK Cc17 Output | JTAG - D Leave open.
Note VIO18
(19) Test signals (VIO18)
Pin Name Pin No. I/0 Function Alternate Pin Type [Handling When
Function Not Used
UTEST H17 Input Test pin (usually fixed to 0) - E “L” level hold
TESTRSTB E17 Input Asynchronous reset for testing - N Leave open.
TRSTB E18 Input Test pin - M Leave open.
TE1 H12 Input Test pin - Q Leave open.
TE2 EN Input Test pin - R Leave open.
R19DS0027EJ0600 Rev.6.0 Page 23 of 61

Aug 22, 2011

RENESANS



EMMA Mobile1-S

(20) Power supply

C15, C24, D6, D15, E15, F1, F2, F3, F4, F6, G1, G2, G3, G4, G21, G22, G23, G24, H11, H15,
H21, H22, H23, H24, J8, J9, J10, J11, J12, J13, J14, J15, J16, J17 K8, K9, K10, K11, K12,
K13, K14, K15, K16, K17, L8, L9, L10, L11, L12, L13, L14, L15, L16, L17, M8, M9, M10, M11,
M12, M13, M14, M15, M16, M17, M21, M22, M23, M24, N1, N2, N3, N4, N5, N8, N9, N10,
N11, N12, N13, N14, N15, N16, N17, N21, N22, N23, N24, P1, P2, P3, P4, P5, P8, P9, P10,
P11, P12, P13, P14, P15, P16, P17, R8, R9, R10, R11, R12, R13, R14, R15, R16, R17, T8,
T9, T10, T11, T14, T15, T16, T17, U8, U9, U10, U11, U17, V1, V2, V3, V4, V5, V21, V22, V23,
V24, W1, W2, W3, W4, W21, W22, W23, W24, AA6, AA10, AA15, AA19, AB1, AB6, AB10,
AB15, AB19, AB24, AC1, AC2, AC6, AC10, AC15, AC19, AC23, AC24, AD1, AD2, AD3, ADG,

Pin Name Pin No. 110 Function Type [Handling When
Not Used
\Y A7,A13, A20, B7, B13, B20, E1, - Core power supply (1.2 V) - -
E2, F23, F24, L21, L22, U1, U2, U3,
U4, U5, U21, U22, Y11, AA11, AC5,
AC18, AD5, AD18
VIO18 A21, B21, E3, E4, L23, L24, U23, U24, - 10 power supply (1.8 V system) - -
AA18, AB7, AB11, AB18, AC7, AC11,
AD7, AD11
VIO3 A14,B14, C7, C14, D7, D14, M1, M2, - 10 power supply (3 V system) - -
M3, M4, Y1,Y2,Y3, Y4
VA1 C11,D11 - PLL power supply (1.2V) - -
VA2 A10, B10 - PLL power supply (1.2V) - -
VA3 A12,B12 - PLL power supply (1.2V) - -
(21) GND
Pin Name Pin No. Function
G A1, A2, A3, A6, A11, A15, A19, A22, A23, A24, B1, B2, B6, B11, B15, B19, B23, B24, C1,C6, | GND

AD10, AD15, AD19, AD22, AD23, AD24
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1.3 /O Circuits
(1/4
Type A Description
- Input buffer Schmitt (VIO3)
4
E' w / 10-Standby Control
§ Other 10 buffers are fixed on the time of Power OFF mode in
A E ‘4”7/ > Y POW OFF state of appendix D by inputting the Low level to this
buffer.
|10-Standby
go-around signal Remark In the Power-off mode, pins remain in a Hi-Z state
(input) and the signals are passed through this
buffer.
Types B, E Description
co Bidirectional buffer Schmitt (type B = VIO3, type E = VIO18)
C1
Normal w / IOLH control Normal / Pull-up 50 kQ / Pull-down 50 kQ
A
OEN e During power-off:  Pins remain in a Hi-Z state
* Resistance = 50 kQ (typ.)
vo I Y1
ﬁn § 50 kQ
UPC
POENB
Type C Description
Cco Bidirectional buffer Schmitt (VIO3)
C1
Normal w / IOLH control Normal / Pull-up 50 kQ / Pull-down 50 kQ
A
OEN o During power-off:  Pins remain in a Hi-Z state (masked by 0
internally)
Yo E %_‘ Y1 e Resistance = 50 kQ (typ.)
g 50 kQ
UpPC
POENB
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(2/4

Type D Description

8(1) Bidirectional buffer AND (VIO3)
Normal o w / IOLH control Normal / Pull-up 50 kQ / Pull-down 50 kQ

A
%‘ OEN . . o .
e During power-off: Pins remain in a Hi-Z state (masked by 0
internally)
(Y E Y1 e Resistance = 50 kQ (typ.)
§ 50 kQ

CTL

@ UPC

[—® POENB

Types G Description

89 Bidirectional buffer AND (VIO18)
Normal A w / IOLH control Normal / Pull-up 50 kQ Pull-down 50 kQ
L’ OEN
e During power-off:

Type G: Pins are pulled down (masked by 0 internally)
voRd Y1 ¢ Resistance = 50 kQ (typ.)

§ 50 kQ
CTL

———-e urc
[——® POENB

Type J Description
8? Bidirectional buffer AND, Schmitt (VIO18)
Normal - w / IOLH control Normal / Pull-up 50 kQ / Pull-down 50 kQ
ILQ OEN _ .
e During power-off:  Pins are pulled down (masked by 0

internally)

voRd I Y1 e Resistance = 50 kQ (typ.)

§50 kQ

CTL

——e urc
[——® POENB
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(3/4
Type K Description
8? Bidirectional buffer AND (VIO18)
Normal ° A w / IOLH CONTROL Normal / Pull-up 50 kQ / Pull-down 50 kQ
ILO OEN ] ]
O During power-off [1 Pins output a low level (masked by 0
internally)
YO0
& Y1 0 Resistance = 50 kQ (typ.)
§ 50 kQ 0 DDR I/F used
CTL
——® UPC
® POENB
Types M, N Description
Co Bidirectional buffer Schmitt / LowNoise (VIO18)
C1
Low noise w / IOLH control Normal / Pull-up 50 kQ / Pull-down 50 kQ
A
OEN e During power-off:
Type M: Pins are pulled down (masked by 0 internally)
vo X I Y1 Type N: Pins are pulled up (masked by 0 internally)
o Resistance = 50 kQ (typ.
§ 50 kQ (typ.)
UPC
POENB
Type P Description
co Bidirectional buffer (VIO18)
Normal C1 w / IOLH control bus holder
® A
:L\LO OEN e During power-off:  Pins output a low level (masked by 0
internally)
vo X }—Q Vi ¢ Resistance = 6.5 kQ (typ.)
i [Te5k0 H
1
! 1
! 1
! 1
! 1
! 1
L 1
BusHolder ;;[7
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(4/4
Types Q, R Description
i e Test buffer (VIO18)
i E. Types Q and R are buffers used exclusively for testing.
Leave open when used in the actual device. (Always pull
AN | 7/ down the pins (typ. 50 kQ)
50 kQ l
Go-around
signal
Type Z Description
oscillator
ENM
ouT

O

-
b

L
o 44

1

o
N
1
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2. ELECTRICAL SPECIFICATIONS
2.1 Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit
Power supply voltage \% 1.2V system -0.5t0 +1.8
Vio1s 1.8 V system (I/O) -0.5t0 +2.5 \Y
Vios 3V system (1/O) -0.5t0 +4.6 \Y
Input voltage Vi 18 1.8 V system (I/O) —0.5to Viots + 0.5 \Y
Vi 33 3 V system (1/O) —0.5to Vios + 0.5 \Y
Output voltage Vo_1s 1.8 V system (1/O) —0.5 to Vio1s + 0.5 \%
Vo_33 3V system (1/O) —0.5to Vios + 0.5 \Y
Storage temperature Tstg g —40 to +125 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions that
ensure that the absolute maximum ratings are not exceeded.

Note Instantaneous input of a voltage in the range of —0.8 to Vop12 + 0.8 V is allowed as long as capacitive coupling is
implemented.

2.2 Recommended Operating Conditions

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Power supply voltage \% 1.2 V system, during normal operation 11 1.2 1.3
Memory retention voltageN°te * 0.64 g u v
V pLL 1.2 V system (PLL power supply, pin: VA) 1.1 1.2 1.3 \Y
Viots 1.8 V system (1/O power supply) 1.7 1.8 1.9 \%
Vios 3V system (I/O power supply) 2.7 g 3.6 \Y
Oscillation start Vosc_s d 1.7 O O v
voltage™°te 2
Oscillation start Vosc_H d 1.7 O O v
voltageN°te 3
Operating ambient Ta g -20 u +70 °C
temperature

Notes 1. This is the voltage that guarantees retention of data in the internal SRAM when the voltage drops during normal
operation.
2. This is the voltage at which oscillation always starts after power-on.
3. This is the voltage that guarantees oscillation when the voltage drops during normal operation.

R19DS0027EJ0600 Rev.6.0

Page 29 of 61
Aug 22, 2011 RENESAS



EMMA Mobile1-S

2.3 Capacitance

(Ta = +25°C, f = 1 MHz, unmeasured pins returned to 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Input capacitance Ci 1.8V 3 g 5 pF

28V 2 0 4 oF

Output capacitance Co 1.8V 3 o 5 pF

28V 2 O 4 pF

I/O capacitance Cio 1.8V 3 g 5 pF

28V 2 0 4 oF

#¢ DDR terminal is removed.
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2.4 DC Characteristics

241 VIO18
(Unless it's designated in particular by the item after this, it'll be the standard under 2.2 recommendation
operating condition. )

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, high VoH No DC load"°tet Viots— 0.1 a a Y
Output voltage, low VoL No DC loadNote® O g 0.1 \Y
Input voltage, high Vi 1/0O pins and monitor pins 0.65 x Viots g Vio1s+0.5 V
Input voltage, low Vi 1/0O pins and monitor pins -0.5 g 0.35 x Viots \Y
Output current, high louT_H1 2 mA setting"ote 3 17 g a mA
Von = Viots — 0.4 N0t 2 lout 2 | 4 mA settingMote3 3.7 0 0 mA
lout_H3 6 mA setting"ote 3 5.7 g a mA
louT_Ha 8 mA settinghote 3 7.7 g g mA
lout_Hs 12 mA setting"°te 3 11.0 g a mA
Output current, low louT_L1 2 mA setting\ote 3 17 g g mA
VoL= 0.4 VNore? louttz | 4 mA settingho'e3 3.7 0 0 mA
lout_L3 6 mA setting\ote 3 5.7 g g mA
lou._La 8 mA setting"ote3 7.7 g a mA
lout_L5 12 mA setting'ete 3 11.0 g g mA
Hysteresis voltage VH Schmitt input 0.20 x Vio1s g 0.63 x Vio1s \Y
Negative trigger voltage VN Schmitt input 0.53 x Vio1s — 0.66 O 0.35 x Viots \Y
Positive trigger voltage Ve Schmitt input 0.68 x Vio1s g 0.83 x Vio1s \Y
Input leakage current, high I_v Vi = Viots o g 1 LA
Input leakage current, low It Vi=GND g a 1 LA
Pull-up resistance Reu g 40 g 65 kQ
Pull-down resistance Rep O 40 O 65 kQ
Bus-holder hold resistance Ren Bus-holder series 5 0 11 kQ
resistance
Pull-up pin current Ipu g g g 50 LA
Pull-down pin current Ipo o o g 50 LA

Notes 1. The parameters Von and VoL here are the values guaranteed when there is no load when applying the DC
current.
2. The parameters Vox and VoL here define the output current.

3. This is the value set to the 1/0 buffer output current drive switch register.
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242 VIO3
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Output voltage, high Von No DC loadN°tet Vios — 0.1 u u \Y,
Output voltage, low VoL No DC loadMtet g g 0.1 \%
Input voltage, high ViH 1/0 pins and monitor pins 2.0 u Vios + 0.5 Y
Input voltage, low Vio 1/0O pins and monitor pins -0.5 g 0.8 \%
Output current, high louT_H1 | 2 mA settingNote3 1.7 u u mA
Vor = Vios — 0.4 VNoe2 lour w2 | 4 mA settinghoe3 3.7 O 0 mA
louT_H3 | 6 mA settingNote3 5.7 u u mA
lout_Ha | 8 mA setting™ote3 7.7 g g mA
Output current, low lout 11 | 2 mA settinghote3 1.7 g u mA
VoL = 0.4 VNote? lourt2 | 4 mA setting™°te3 3.7 O 0 mA
lout 13 | 6 mA settingNot3 5.7 u u mA
lout 4 | 8 mA settinghore3 7.7 g g mA
Hysteresis voltage VH Schmitt input 0.11 x Vios u 0.41 x Vios \%
Negative trigger voltage VN Schmitt input 0.17 x Vios g 0.38 x Vios \%
Positive trigger voltage Ve Schmitt input 0.54 x Vios u 0.65 x Vios \%
Input leakage current, high IL_n Vi = Vios g g 1 LA
Input leakage current, low I Vi=GND u u 1 LA
Pull-up resistance Reu 50 kQ resistor 40 g 65 kQ
Pull-down resistance Rrp 50 kQ resistor 40 u 65 kQ
Pull-up pin current Ipu 50 kQ resistor g g 90 LA
Pull-down pin current Ipp 50 kQ resistor u u 90 LA

Notes 1. The parameters Vox and VoL here are the values guaranteed when there is no load when applying the DC

current.

2. VoL=0.4V, Von = Vios — 0.4 V. The parameters Von and VoL here define the output current.

3. This is the value set to the output current drive switch register.

2.4.2 Standby state current
Ta = 25°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Standby current Iop_Lo Logic power supply LO + L2 on, f=0Hz, V = u 130 400 LA

0.75V
Logic power supply LO on, f=0Hz, V=0.75V u 100 300 LA
Logic power supply LOon, f=0 Hz, V=1.2V g 340 g LA
Ioo_iots | 10 power supply f =0 Hz, Viois = 1.8 V g g 10 LA
Iop_io3 10 power supply f = 0 Hz, Vios =2.85V o o 10 LA

R19DS0027EJ0600 Rev.6.0
Aug 22, 2011

Page 32 of 61
RENESANS



EMMA Mobile1-S

2.5 AC Characteristics

2.5.1 ACtest I/O measurement points

Figure 2-1. AC Test I/O Measurement Points

Viots
Vios
) 0.7 x Vio Input 0.7 x Vio
Input pin > measurement<
0.3 x Vio points 0.3 x Vio
Vio1s
Vios

Input pin 0.8 x V|o:> Input < 0.8 x Vi
. measurement
(Schmitt 0.1 x Vio points 0.1 x Vo

Vio1s
Vios
Output
Output pin 0.5 Voo +———measurement— 0.5 Voo
points
Output pin

Load condition DUT —_L

Remark Excluding the OSC pin. Unless specified otherwise, the load of CL is assumed to be 15 pF.

CL=15pF

Unless it's designated in particular by the item after this, it'll be the standard under 2.2 recommendation
operating condition
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2.5.2 System control

(1) Clock (input timing requirements)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

C32K frequency fokcazk g g 32.768 u kHz
C32K rise/fall time tricazk 10 to 90% g g 1 us
32 kHz input clock duty ratio ldutycazk g 40 50 60 %
32 kHz input clock jitter ljitercazK o -20 g 20 ns
OSC oscillation frequency range feosc) Internal oscillator (OSC12M_CKI g g 13 MHz

or OSC12M_CKO)

(with crystal resonator

DSX530GA; made by Daishinku)
OSC clock stabilization time tstAB12 Cl=CO=15pF g 0.5 1 ms

The oscillating frequency : 12MHz

(with crystal resonator

DSX530GA; made by Daishinku)

Figure 2-2. Clock Timing
1/feikcazk
tricazk tricazk ‘th32K(H) th32K(L)V

Input clock
C32K

Cautions 1. Keep the wiring length between the oscillator and the OSC12M_CKI and OSC12M_CKO pins as
short as possible.

W

Figure 2-3. Recommended Oscillator

Cl coO

T

2. Do not cross the wiring with the other signal lines in the area enclosed by the broken lines.

3. Thoroughly evaluate matching of the resonator.
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(2) Reset (RSTIB, A_RESETB)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

A_RESETB low-level width ta_RESETB g 6 a g ms

Remark In the case of a hardware reset.

Figure 2-4. Reset Timing

trsTiB, tA_RESETB

A_RESETB 4 %

(3) Power supply start-up Timing (without power supply -> Normal)

H H H : M
10 power supply (VIO18_)_ Time'when a VIO 18 power supply becomgs stable.
10 power supply (VIO3) _
Time when a VIO3 power supply becomesrstable.
Core power supply (V) >
PLL power supply (VA1/2/3) Time when V,VA1,VA2 VA3 power supply becomes stable.
Min:Ous
32K s [ITRERRRRRREEELE TRRRRRRRRERRREEIRRERRARATE [ [
Min:200us
DET1
Min:200us
A_RESETB >
(inside PLL) co il

m @ @ (4) (5) (6)
Figure 2-5. Power supply start-up timing

Remarks “Stable” means that each power supply becomes the specification minimum voltage.
The timing figure which starts from the “Without power supply”.

(1) 10 power supply (VIO18) is supplied, and stands by until a power supply becomes stable.

(2) 10 power supply (VIO3) is supplied, and stands by until a power supply becomes stable.

(3) Corepower supply (V) and PLL power supply (VA1/2/3) are supplied, and stands by until a power supply becomes
stable.

(4) RTC clock 32.768kHz (C32K) is input.

(5) DET1 is signal is started.

(6) A_RESETB signal rising (reset release), and PLL begins to oscillate.

(4) Power supply start-up Timing (DeepSleep<- -> Normal)
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N
10 power supply (VIO18,VIO3) \ \
Min:2ms

“0.75V” setting

Core power supply (V)

PLL power supply (VA1/2/3) “OFF”setting

D LT ERCARECECE AR

DET1

A_RESETB

(inside PLL) [[|{IIIIIIIINII] ottt

Min:Oms

GIO_PO

U

Normal DeepSleep Normal

(1 ) @ @
Figure 2-6. DeepSleep Normal timing

(1) EM1-D512 sends the command to Power Management IC by SPI Interface. The contents of the command are as
follows. Core power supply (V) voltage is changed to 0.75 from 1.2V. PLL power supply (VA1/2/3) is stopped.

(2) Power Management IC changes the Core power supply (V) to 0.75V from 1.2V in at least 2 ms later and stops PLL
power supply (VA1/2/3). EM1-D512 does the preparations to transfer to the DeepSleep state between (1) and (2).

(3) Core power supply (V) voltage is changed to 1.2V from 0.75V. VPLL power supply (VA1/2/3) is supplied.

(4) GIO_PO signal rising and inside PLL begins to oscillate. EM1-D512 is transit of state from DeepSleep to Normal after
inside PLL stable.
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(5) Power supply start-up Timing (PowerOff<- -> Normal)

10 power supply (VIO18,VIO3) 1
Core power supply(V)
PLL power supply(VA1/2/3) _
_’Min:Ous Min:Ous
caz [ [HTTHIR [T
e _>M;in:0us Mm:200=us
Min'§Ous Min:200us
A _RESETB > >
(nside PLL) ||| {{{{{IIII1 il
GIO_PO
u
Normal : . PowerOff l_\lormal

o )3 @ 6
Figure 2-7. PowerOff Normal timing

(1) A_RESETB signal and DET1 signal are falling, and RTC clock (C32K) is stop. Next Core power supply and PLL power
supply are stopped at the same time.

(2) Core power supply (V) and PLL power supply (VA1/2/3) are supplied same time, and stand by until a power supplies
become stable.

(3) RTC clock 32.768kHz (C32K) is input.
GIO_PO signal rising. It's to make EM1-D512 recognizes that it's different from "Without power supply".

(4) DET1 is signal is started.

(5) A_RESETB signal rising (reset release), and inside PLL begins to oscillate.
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2.5.3 Asynchronous bus (ABO) interface

Aug 22, 2011

RENESANS

Parameter Symbol Conditions MIN. MAX. Unit Note
ABO_CSB[3:0] fall to ta00 O CS_ADVx Tf-5 CS_ADVx Tf+5 ns
ABO_ADV fall
ABO_CSBJ[3:0] active tao1 O (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1 ns 1,2,
width (at read) +TO+T1+RDT+1+T2) x Tf-5 +TO+T1+RDT+1+T2) xTf+5 45
ABO_CSB[3:0] fall to too2 u (CS_ADV+ADV_WIDTH+1) (CS_ADV+ADV_WIDTH+1) ns
ABO_ADV rise x Tf-5 x Tf+5
ABO_ADV active width toos ABO_ADV=Low (ADV_WIDTH+1)x Tf-5 (ADV_WIDTH+1)x Tf+5 ns
Lower ADD hold time t204 O See Note6 See Note6 ns 1,6
(at AD-Mux read)

ABO_ADV rise to toos Falling edge of TOx Tf-5 TOx Tf+5 ns 1
ABO_RDB fall ABO_RDB
ABO_RDB active width tos ABO_RDB=Low (T1+RDT+1)x Tf-5 (T1+RDT+1)x Tf+5 ns 4,5
ABO_RDB rise to too7 Rising edge of T2x Tf-5 T2x Tf+5 ns 4,5
ABO_CSB[3:0] rise ABO_RDB
ABO_CSB[3:0] assert toos O (CSint+1)x Tf-5 o ns 4,5
interval time
Data setup time (at taoo Rising edge of (RDT+1)x Tf+8 o ns | 4,5
read) ABO_RDB
Read data hold time t210 Rising edge of 0 u ns
ABO_RDB
Address determination o1t Falling edge of (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1 ns 1
to ABO_RDB fall ABO_RDB +TO)x Tf-5 +T0)x Tf-5
ABO_CSB[3:0] fall to te12 Falling edge of (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1 ns 1
ABO_RDB fall ABO_RDB +TO)x Tf-5 +T0)x Tf+5
ABO_CSB[3:0] fall to to13 O -5 5 ns
lower ADD output
delay (at AD-MUX)
ABO_RDB rise to ADD to1a O (T2+CSint+1)x Tf-5 O ns 4,5
output transition time
ABO_CSB[3:0] active to20 g (CLK_MODE-=1 setting) (CLK_MODE=1 setting) ns 3,7
width (at write) (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1
+TO_W+T1_W+0.5+T2_W) +TO_W+T1_W+0.5+T2_W)
x Tf-5 x Tf+5
(CLK_MODE=0 setting) (CLK_MODE=0 setting)
(CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1
+TO_W+T1_W+1+T2_W) +TO_W+T1_W+1+T2_W)x
x Tf-5 Tf+5
ABO_ADV rise to toa1 Falling edge of TO_Wx Tf-5 TO_Wx Tf+5 ns
ABO_WRB fall ABO_WRB
ABO_WRB active width t222 ABO_WRB=Low (CLK_MODE=1 setting) (CLK_MODE=1 setting) ns 3,7
(T1_W+0.5)x Tf-5 (T1_W+0.5)x Tf+5
(CLK_MODE-=0 setting) (CLK_MODE-=0 setting)
(T1_W+1)x Tf—5 (T1_W+1)x Tf+ 5
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ABO_WRB rise to tozs Rising edge of T2_Wx Tf-5 T2_Wx Tf+5 ns
ABO_CSB[3:0] rise ABO_WRB
ABO_WRB rise to to2s Rising edge of T2_Wx Tf-5 T2_Wx Tf+5 ns
ABO_AD[15:0] Hi-z ABO_WRB
transition
Address determination to2s Falling edge of (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1 ns
to ABO_WRB fall ABO_WRB +TO_W)x Tf-5 +TO_W)x Tf+5
ABO_CSBI[3:0] fall to tazs Falling edge of (CS_ADV+ADV_WIDTH+1 (CS_ADV+ADV_WIDTH+1 ns
ABO_WRB fall ABO_WRB +TO_W)x Tf-5 +TO_W)x Tf+5
ABO_CSB[3:0] assert toar g (CLK_MODE=1 setting) g ns 4,5,
interval time (at write) (CSint+1+0.5)x Tf-5
(CLK_MODE=0 setting)
(CSint+1+1)x Tf—5
ABO_CSBJ3:0] fall to to28 0 -5 5 ns
Data output start time
ABO_ADV rise to tazo O TO_Wx Tf-5 TO_Wx Tf+5 ns 8
ABO_AD[15:0] ADD-
Data transition
(at AD-Mux write)
ABO_WRB rise to ADD taso u (CLK_MODE=1 setting) u ns 7
transition time (T2_W+CSint+1+0.5)x Tf -
5
(CLK_MODE=0 setting)
(T2_W+CSint+1+1)x Tf—5
ABO_WAIT rise to T1 toao g (CLK_MODE=1 setting) g ns 7,9
section end 1x Tf+8
(CLK_MODE-=0 setting)
2x Tf+8
ABO_WAIT fall to toat g g (CLK_MODE=1 setting) ns 7
ABO_RDB rise (2+RDT+1)x Tf+12
(CLK_MODE-=0 setting)
(3+RDT+1)x Tf+12
ABO_WAIT rise to toaz g (CLK_MODE=1 setting) g ns 7,10
T1_W+1 section end 1x Tf+8
or (ABO_WAIT rise to (CLK_MODE-=0 setting)
T1_W+0.5 section 2x Tf+8
end)
ABO_WAIT fall to toas u g (CLK_MODE=1 setting) ns 7
ABO_WRSB rise 2x Tf+12
(CLK_MODE=0 setting)
3x Tf+12
R19DS0027EJ0600 Rev.6.0 Page 39 of 61
Aug 22, 2011 XENESAS




EMMA Mobile1-S

Remark Tf=ABO_CLK 2clocks (CLK_MODE=1 setting)
ABO_CLK 1 clock (CLK_MODE=0 setting) ABO_CLK is HFB domain clock.
Refer to SMU User's manual (R19UHO0029EJ) for a setting method of ABO_CLK frequency.
ex) In case of PLL2=500MHz, a frequency of ABO_CLK can be set as 125MHz by the following setting.
DMSRC_PLLSEL_NRM = 4 (CKMODE_PLLSEL register)
HFBDOMAIN_DIV_NRA = 3 (NORMALA_DIV register)
MODE_SEL = 1 (CLK_MODE_SEL register)

TO, T1, T2, CSInt : ABO_CSXWAITCTRL setting value

TO_W, T1_W, T2_W : ABO_CSxWAITCTRL_W setting value

RDT : ABO_CSxREADCTRL setting value

CS_ADV, ADV_WIDTH : ABO_CSxCONTROL setting value
x:0-5

Notel Setting of TO operates as setting of "1" in case of "0" at the time of AD-MUX.

2 Setting of T1 operates as setting of "1" in case of "0".

3 Setting of T1_W operates as setting of "1" in case of "0".

4 1t's necessary to make the total of the set value of RDT,T2,CSINT more than 1 at the time of CLK_MODE=1
setting.

51t's necessary to make the total of the set value of RDT,T2,CSINT more than 2 at the time of CLK_MODE=0
setting.

6 t204 is in combination of AD_OE bit (ABO_CSXCONTROL) and CLK_MODE, and 4 ways of timing can be

established. (the following).
Lower ADD hold time (min)

CLK_MODE=0 CLK_MODE=1
AD_OE=0 -5 -5
AD_OE=1 (TO-1)x Tf-5 (T0-0.5)x Tf-5
Lower ADD hold time (max)
CLK_MODE=0 CLK_MODE=1
AD_OE=0 5 5
AD_OE=1 (TO-1)x Tf+5 (T0-0.5)x Tf+5

When it’'s CLK_MODE=0, T0=1 setting it changes into Hi-Z by the same timing as a fall of ABO_RDB.
7 It's possible to set CLK_MODE at the AB_FLASHCLKCTRL register.
8 Only when setting of TO_W is 0 at the time of AD-Mux, refer to following Min,Max.
t229 = Min : 0.5xTf-5, Max : 0.5xTf+5 (CLK_MODE-=1 setting, AD-Mux, TO_W=0)
t229 = Min : 1xTf-5, Max : 1xTf+5 (CLK_MODE=0 setting, AD-Mux, TO_W=0)
9 Condition to use WAIT function
Active ABO_WAIT signal by the minimum time before the end of T1 section. Data latch will stop till
inactivating ABO_WAIT.
In case of inactivating ABO_WAIT signal by the minimum time before the end of T1 section, Wait function
will not work.
10 Condition to use WAIT function
Active ABO_WAIT signal by the minimum time before the end of T1 section. Data latch will stop till
inactivating ABO_WAIT.
In case of inactivating ABO_WAIT signal by the minimum time before the end of T1 section, Wait function
will not work.
(At the time of CLK_MODE=1is “T1_W+0.5")
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Figure 2-8. Single Read Timing (AD-Mux)

to1

ABO_A[26:1] )( ADD )(
t212 toor to0s
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Figure 2-9. Single Write Timing (AD-Mux)
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Figure 2-10. Single Read Timing (AD non Mux)

ton
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Figure 2-11. Single Write Timing (AD non Mux)
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Figure 2-12. Single Read Timing (Wait)
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Figure 2-13. Single Write Timing (Wait)
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2.5.4 DDRinterface

(1O buffer drive capability: 8 mA)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
DDR_MCLK cycle time tek g 6 g g ns
DDR_MCLK high-level width tekn O 0.45 0.5 0.55 tek
DDR_MCLK low-level width tekL O 0.45 0.5 0.55 tex
Address/command pin delay time teksa DDR_A[13:0], DDR_RASB, -0.4 g 1 ns

DDR_CASB, DDR_WEB,
DDR_CSB[1:0], DDR_CKE[1:0]

DDR_DATA[31:0], DDR_DQM][3:0] tac O 0.75 x tek u 0.75xtck | ns
output delay time -0.45 +0.45
DDR_DATA[31:0], DDR_DQM][3:0] toasao O d 0.3 0.6 ns
output skew time

DDR_DATA[31:0], DDR_DQM][3:0] toov O texL(tekH) — toasao ns
output valid time

DDR_DQSJ[3:0] output delay time toass g 0.95 u 1.05 tex
DDR_DATA[31:0], DDR_DQM][3:0] tov u 1.8 u u ns
input valid time

DDR_DATA[31:0] input skew time toasal From DDR_DQSJ[3:0] u u 0.7 ns

Remark The delay for the input propagation for DDR_MCLK/DDR_MCLKB, DQ/DQM output, DQS output, and DQS
input can be adjusted by setting a register.

R19DS0027EJ0600 Rev.6.0

Page 44 of 61
Aug 22, 2011 RENESAS



EMMA Mobile1-S

Figure 2-14. DDR Output Timing
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Figure 2-15. DDR Input Timing
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2.5.5 UART interface

(1O buffer drive capability: 2 mA)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
UARTx_SOUT output delay toc Falling edge of UARTx_CTSB g u 4 RCLK
time
UARTx_RTSB output delay tor Center of UARTx_SRIN stop bit g g 3 RCLK
time

Remark RCLK: 1/16 of baud rate clock cycle

Figure 2-16. UART Interface Timing

UARTx_SOUT Start data Stop
toc
UARTx_CTSB /
UARTx_SRIN Start data Stop
I tor
UARTx_RSTB

Remark x =0 to 2 (UARTx_CTSB and UARTx_RSTB for UARTO and UART2 are pins and are not provided for
UART1.)
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2.5.6 lIC interface

(1O buffer drive capability: 2 mA)

Parameter Symbol Conditions Standard Mode™*¢! | High-Speed Mode™°t®? | Unit
MIN. MAX. MIN. MAX.
1IC_SCL clock frequency fc g 0 70 0 341 kHz
IIC bus free time ter Interval between stop and start 4.7 - 1.3 - HUs
conditions
IIC hold timeNote 2 tH1 u 4.0 - 0.6 - us
11IC hold time (SCL clock) twi “Low” state 4.7 - 1.3 - us
twH “Hi” state 4.0 - 0.6 - us
1IC setup time tsut Start condition 4.7 - 0.6 - us
Restart condition
IIC data setup time tsuz o 250 - 100QNote 3 - ns
IIC rise time tr SDA and SCL signals - - - 300Nete4 | ns
IIC fall time tr SDA and SCL signals - - - 300Nte4 [ ng
1IC setup time tsus Stop condition 4.0 - 0.6 - us
1IC data hold time th2 Clock fall output 5.0 - g - USs
Clock fall input 0 3.45 QNotes 0.9Notes [ yg
Capacitance load of each Co u - 400 - 400 pF
IIC bus line

Notes 1. Select the standard mode or high-speed mode by using the SMCO bit of the [ICO clock select register

(HCCLO).

2. At the start condition, the first clock pulse is generated after the hold time.

3. The high-speed mode I°C bus can be used in the standard-mode I°C bus system. In this case, set the high-
speed mode I°C bus so that it meets the following conditions.
o If the system does not extend the IIC_SCL signal’s low state hold time: tsu2z > 250 ns

4. Do not input noise exceeding the hysteresis width of the 1.8 V system 10 Schmitt buffer during a rise or fall
time.

5. The system requires a minimum of 300 ns hold time internally for the SDA signal (at Vi1 (MIN.) [0.7 Vbb2] of
IIC_SCL signal) in order to occupy the undefined area at the falling edge of IIC_SCL.

6. If the system does not extend the IIC_SCL signal low hold time (twt), only the maximum data hold time (tH2)
needs to be satisfied.
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Figure 2-17. 1IC Bus Interface Timing
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2.5.7 Audio/Voice interface

(1) Slave mode

Parameter Symbol Conditions MIN. TYP. MAX. Unit
PMx_CLK cycle time tc g 100 u g ns
PMx_CLK high-level width twh g 40 a u ns
PMx_CLK low-level width twe u 40 u u ns
Clock rise time tr O g O 10 ns
Clock fall time tr O o O 10 ns
PMx_SI, PMx_SEN setup time tsu Rising and falling edges of 20 a g ns
PMx_CLK
PMx_SI, PMx_SEN hold time tH Rising and falling edges of 20 a g ns
PMx_CLK
PMx_SO output delay time to Rising and falling edges of 0 g 20 ns
PMx_CLK
Remark Time from the valid edge
x=0,1
Figure 2-18. Audio/Voice Interface Timing (Slave Mode)
< tc . tr I3
PMx_CLK (input) 7
L tsu tH |
PMx_SI (input)
PMx_SEN (input)
to
PMx_SO (output)
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(2) Master mode

Parameter Symbol Conditions MIN. TYP. MAX. Unit
PMO_CLK cycle time tc u 100 u u ns
PMO_CLK high-level width twn O 40 0 O ns
PMO_CLK low-level width twi g 40 g g ns
Clock rise time tr O O 10 ns
Clock fall time tr u g u 10 ns
PMx_SI setup time tsu 0 20 g 0 ns
PMO_SI hold time th g 20 o g ns
PMO_SO, PMO_SEN output delay time to g -5 u 20 ns

Remark Time from the valid edge
x=0,1

Figure 2-19. Audio/Voice Interface Timing (Master Mode)

tc

le

PMx_CLK (output)

v

Y

tF

tsu tH _|
PMx_SI (input)
to
PMx_SO (output)
PMx_SEN (output)
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2.5.8 SDIO interface

Parameter Symbol Conditions SDO (SDIA), SD1 (SDIB), SD2 (SDIC)
MIN. TYP. MAX. Unit
Clock cycle Teye g 24.0 a a ns
Output clock high-level width Thweko u 11.5 u u ns
Output clock low-level width Tiwcko o 11.5 g g ns
Output delay Tod g g g 2 ns
Input clock high-level width Thweki g 7.5 a a ns
Input clock low-level width Tiweki u 7.5 u u ns
Input clock delay time Tacki o 0 g 6 ns
Setup time Tiscki o 35 g g ns
Hold time Tincki g 0 a a ns
Figure 2-20. SDIO Interface Timing
Toye
Thwcko Tiwcko
SDx_CKO (output) 7( S‘ 7
Tod
SDx_DATA[3:0] (output)
SDx_CMD (output)
Tdexi
Toye
Thweki Tiweki
SDx_CKI (input) 2
Tiscki Tincki
SDx_DATA[3:0] (input)
SDx_CMD (input)
Remark x=0to2
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2.5.9 Camerainterface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
CAM_CLKI input cycle tc g 12.5 o U ns
CAM_CLKI high-level width tw g 4 u g ns
CAM_CLKI low-level width twi u 4 u g ns
CAM_YUV[7:0], CAM_HS, CAM_VS tsuo DET=0 5 o O ns
setup time
CAM_YUV[7:0], CAM_HS, CAM_VS tro DET=0 0 o O ns
hold time
CAM_YUV[7:0], CAM_HS, CAM_VS tsus DET =1 5 O O ns
setup time
CAM_YUV[7:0], CAM_HS, CAM_VS th1 DET =1 1 O O ns
hold time

Figure 2-21. Camera Interface Timing

CAM_CLKI (input) j

/ \

tsuo tHo

DET=0
CAM_YUV[7:0] (input)
CAM_HS, CAM_VS (input)

tsut

tH1

DET =1
CAM_YUV[7:0] (input)
CAM_HS, CAM_VS (input)
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2.5.10 LCD interface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
LCD_PXCLK cycle tc u 30 g u ns
LCD_PXCLK high-level width twh g 12 g a ns
LCD_PXCLK low-level width tw g 12 u u ns
LCD_PXCLK rise time tr 20 to 80% g O 5 ns
LCD_PXCLK fall time tr 80 to 20% g g 5 ns
Data delay time to1 LCD_R[5:0], LCD_GJ[5:0], 0 g 10 ns
LCD_B[5:0]
t» | LCD_VSYNC, CD_HSYNC, 0 O 10 ns
LCD_ENABLE

Remark The setting of the rise and fall timing for LCD_PXCLK is based on the valid edge set by the CLKPOL value in

the LCD control register (rising: CLKPOL = 0, falling: CLKPOL = 1).

tc

Figure 2-22. LCD Interface Timing
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2.5.11 USB interface

USB_CLK (input)

/

tko2

tkos

tkos tko7

Parameter Symbol Conditions MIN. TYP. MAX. Unit
USB_CLK cycle tio 60 MHz u 16.7 u ns
USB_CLK high-level width tkoz g 7 g ns
USB_CLK low-level width tkos u 7 u u ns
USB_CLK rise time tkos g o o 2 ns
USB_CLK fall time tkos u u u 2 ns
USB control input setup time tos g 5 o g ns
USB control input hold time tkor u 1 u u ns
USB data input setup time tkos g 5 o g ns
USB data input hold time tkog u 1 u u ns
USB data output delay time t1 g 0.5 g 7 ns
USB_STP output delay time tk10 u 1 u 9 ns
Figure 2-23. USB Interface Timing
ton tros tros

USB_DIR (input)
USB_NXT (input)

| . txos tkoo

USB_DATA[7:0] (input)

tk10
USB_STP (output) X X
k11
USB_DATA[7:0] (output) >< ><
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2.5.12 SPlinterface

(1) Master mode

Parameter | symbol | Conditions MIN. TYP, MAX. Unit

Common to SPO, SP1, and SP2

SPx_CLK output cycle tc 40 g g ns

SPx_CLK high-level width twH 16 u g ns

SPx_CLK low-level width tw 16 g g ns

SPx_CLK rise time tr 20 to 80% u 4 ns

SPx_CLK fall time tr 80 to 20% g 4 ns

SPO

SPO_SI setup time tsuo Rising and falling edges of 12 g g ns
SPO_CLK

SPO_SI hold time tHo Rising and falling edges of 0 u u ns
SPO_CLK

SPO_SO delay time tooo Rising and falling edges of 0 g 12 ns
SPO_CLK

SP1

SP1_SI setup time tsut Rising and falling edges of 12 g g ns
SP1_CLK

SP1_SI hold time tH1 Rising and falling edges of 0 u u ns
SP1_CLK

SP1_SO delay time too1 Rising and falling edges of 0 g 12 ns
SP1_CLK

SP2

SP2_SI setup time tsuz Rising and falling edges of 12 g g ns
SP2_CLK

SP2_SI hold time thz Rising and falling edges of 0 u u ns
SP2_CLK

SP2_SO delay time tooz Rising and falling edges of 0 g 12 ns
SP2_CLK
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Figure 2-24. SPI Interface Timing (Master Mode)

twH twi

SPx_CLK (output) J

tsu tH

SPx_SI
SPx_CSn (input)

SPx_SO (output)

Remarks 1. The level of the SPx_CLK output can be inverted by setting a register.
2. SPx_CLK is not output while SPx_CLK is inactive. (Fixed to inactive.)
3. If the read latency of the connected device is long, the time can be adjusted by means such as using a
function to switch the 1/0 phase of Sl and SO (by using the rise and fall of SCLK).
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(2) Slave mode

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Common to SPO, SP1, SP2
SPx_CLK input cycle tc o 50 g 0 ns
SPx_CLK high-level width twh g 20 g g ns
SPx_CLK low-level width tw a 20 g g ns
SPx_CLK rise time tr u a a 4 ns
SPx_CLK fall time tr g g g 4 ns
SPO
SPO_CS setup time tsuo Rising and falling edges of SP0_CLK 5 g g ns
SP0_CS hold time tHo Rising and falling edges of SP0_CLK 15 u u ns
SPO_SO delay time tooo Rising and falling edges of SPO_CLK 3 g 18 ns
SP1
SP1_CS setup time tsu1 Rising and falling edges of SP1_CLK 5 g g ns
SP1_CS hold time tH1 Rising and falling edges of SP1_CLK 15 u u ns
SP1_SO delay time too1 Rising and falling edges of SP1_CLK 3 g 20 ns
SP2
SP2_CS setup time tsuz Rising and falling edges of SP2_CLK 5 g g ns
SP2_CS hold time th2 Rising and falling edges of SP2_CLK 15 u u ns
SP2_SO0 delay time too2 Rising and falling edges of SP2_CLK 3 g 18 ns
Figure 2-25. SPI Interface Timing (Slave Mode)
fc trR tr
twH twi
SPx_CLK (input) /
| tsu th .
SPx_SI
SPx_CSn (input)
too
SPx_SO (output)
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2.5.13 DTV interface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
DTV_BCLK input cycle tc g 66 o g ns
DTV_BCLK high-level width twh g 28 g a ns
DTV_BCLK low-level width twi u 28 u a ns
DTV_DATA, DTV_PSYNC, DTV_VLD tsu O 12 g O ns
setup time
DTV_DATA, DTV_PSYNC, DTV_VLD tH u 12 u u ns
hold time
Figure 2-26. DTV Interface Timing
tc
twH | | twe
DTV_BCLK (input) /
tH

DTV_DATA[7:0] (input)

DTV_PSYNC (input)

DTV_VLD (input)
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2.5.14 ITU-R BT.656 interface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
NTSC_CLK input cycle tc g g 37Note g ns
NTSC_CLK high-level width twh 0 13 g g ns
NTSC_CLK low-level width twi g 13 g g ns
NTSC_CLK rise time tr g g 5 ns
NTSC_CLK fall time tF g g 5 ns
NTSC_DATA output delay to Rising edge of NTSC_CLK 4 0 18 ns
time
Note NTSC_CLK =27 MHz
Figure 2-27. ITU-R BT.656 Interface Timing
tc _
B twh J L twe -~ & t
NTS_BCLK (input)
to
NTS_DATA[7:0] (output)
NTS_VS (output)
NTS_HS (output)
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2.5.15 MICROWIRE interface
Parameter Symbol Conditions MIN. TYP. MAX. Unit
MWI_SK clock cycle tc g 160 g g ns
MWI_SK clock high-level width twh u 72 u o ns
MW!I_SK clock low-level width twi o 72 g o ns
MWI_SK clock rise time tr u u 8 ns
MW!I_SK clock fall time tF o g 8 ns
MWI_SI setup time tsu Rising edge of MWI_SK 20 u g ns
MWI_SI hold time th Rising edge of MWI_SK g g ns
MWI_SO, MWI_CSn output delay to Rising edge of MWI_SK u u 20 ns
time
Figure 2-28. MICROWIRE Interface Timing
tc tr te
 E — .
I twH twe
MWI_SK (output) N
N A
tsu tH
MWI_SI (input)
to
MWI_SO (output)
MWI_C SO (output)
MWI_C S1 (output)
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3. PACKAGE DRAWING
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EMMA Mobilel-S Data Sheet

Rev. Date Description
Page Summary
1.0 Feb 10, 2009 — —
2.0 Jun 30, 2009 — Incremental update from comments to the 1.0.
The item of the power supply start-up sequence is added. (chapter 2.5.17)
3.0 Sep 30, 2009 — Incremental update from comments to the 2.0.
UTEST pins : Handling When Not Used : Leave open -> “L" level hold.
Power supply start-up (chapter 2.5.17) sequence is indicated on a user's manual
(one chip).
4.0 Dec 22, 2009 — Incremental update from comments to the 3.0.
5.0 Mar 31, 2011 — Description related to a NAND deleted.
2.5.3 Specification changed.
6.0 Aug 22, 2011 — Incremental update from comments to the 5.0.

2.5.3 Specification changed.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.

In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.

In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

1. Allinformation included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

be di by Renesas such as that di: through our website.

2. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of

products and ication You are fully r for

the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

prohibited under any applicable domestic or foreign laws or regulations.

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard", "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific* or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

personal electronic equipment; and industrial robots.

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

designed for life support.

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage
range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or system manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.
1

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas as used in this means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

Because the evaluation of microcomputer software alone is very difficult,
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